Abstract. We improve the Winitzki's Approximation of the error function
In this note we improve the Winitzki's Approximation of the error function till reaching 4 decimals of precision both for erf and Φ, reducing about 5.5 times the respective absolute errors (and reducing the relative errors too). Lemma (Winitzki's Approximation of erf ). (See [1] )
Theorem (Improving of Winitzki's Approximation of erf ).
erf (x) ∼ = 1 − e −1.2735457x 2 −0.1487936x 4 1+0.1480931x 2 +0.0005160x 4
(1)
Proof (only for absolute error). For 0 ≤ x ≤ 4, see the figure above [1] . For x > 4 let's consider that it is erf (4) = 0.99999998458... and erf (x) → 1 and erf is increasing, then
Let's η(x) our approximation of erf(x) as in (1):
⇒ e R(x) < e −12 < e −12 + (e −12 − e −24 ) = 2e
By (2) and (3) it is ∀x > 4 |erf (x) − η(x)| ≤ |1 − erf (x)| + |1 − η(x)| < 10 −7 + e −12 < 10 −5 .
TABLE ERF2.27E-5
Simply explicitly invertible approximations to 4 decimals of the error function erf, of complementary error function erfc, of the normal cumulative distribution function Φ, and of Q function, for x ≥ 0. With majorizations of absolute and relative errors, and definitions. 
